The Role of Gender and Race in Determining Returns to Higher Education: Evidence from Annual Demographic Survey by Deshpande, Gayatri Rajendra
Wright State University
CORE Scholar
Economics Student Publications Economics
2005
The Role of Gender and Race in Determining
Returns to Higher Education: Evidence from
Annual Demographic Survey
Gayatri Rajendra Deshpande
Wright State University - Main Campus
Follow this and additional works at: https://corescholar.libraries.wright.edu/econ_student
Part of the Business Commons, and the Economics Commons
This Master's Culminating Experience is brought to you for free and open access by the Economics at CORE Scholar. It has been accepted for inclusion
in Economics Student Publications by an authorized administrator of CORE Scholar. For more information, please contact
corescholar@www.libraries.wright.edu, library-corescholar@wright.edu.
Repository Citation
Deshpande, G. R. (2005). The Role of Gender and Race in Determining Returns to Higher Education: Evidence from Annual
Demographic Survey. .
https://corescholar.libraries.wright.edu/econ_student/9
The Role of Gender and Race in Determining 
Returns to Higher Education: 
Evidence from Annual Demographic Survey
e sphande ~Gay atri Rajendra
[ a  3
Internship Report Series 2004-2005 
Department of Economics
R A J S O I 1ST
C ollege o f  Business
WRIGHT STATE
i ! \ ; \ ! t s \ U Y
THE ROLE OF GENDER AND RACE IN DETERMINING RETURNS TO HIGHER 
EDUCATION: EVIDENCE FROM ANNUAL DEMOGRAPHIC SURVEY
An Internship Project submitted in partial fulfillment 
of the requirements for the degree of 
Master of Science in Social and Applied Economics
By
DESHPANDE GAYATRIRAJENDRA 
Master of Marketing Management, University of Pune, India, 2003; 
Bachelor of Commerce, University of Pune, India, 2001
2005
Wright State University
WRIGHT STATE UNIVERSITY
SCHOOL OF GRADUATE STUDIES
July 18.2005
I HEREBY RECOMMEND THAT THE INTERNSHIP 
PROJECT PREPARED UNDER MY SUPERVISION BY 
Deshpande Gavatri Raiendra ENTITLED The Role of Gender and 
Race in Determining Returns to Higher Education: An Evidence 
from Annual Demographic Survey BE ACCEPTED IN PARTIAL 
FULFILLMENT OF THE REQUIREMENTS FOR THE 
DEGREE OF Master of Science in Social and Applied Economics
Stephen M. Renas, Ph.D. 
Project Director
Robert Premus, Ph.D. 
Project Reader
Leopard J. Kloft, Ph.D. 
Director M.S. Economics
ABSTRACT
Deshpande,Gayatri Rajendra. M.S., Department of Economics, Wright State University, 
2005.
The Role of Gender and Race in Determining Returns to Higher Education: Evidence 
from Annual Demographic Survey
This study’s objective is to determine the net present values (NPV) of both a 
master’s degree and Ph.D. degree for six demographic categories. One of the purposes of 
this study is to determine whether from a social perspective a master’s and Ph.D. degree 
should be pursued. Cost/benefit analysis is performed to determine whether social 
benefits exceed social costs of these degree programs. The goal is to determine whether 
it is advantageous to society to obtain more education. A second and equally important 
purpose of this study is to determine the role of gender and race in establishing returns to 
higher education. This study considers NPVs for 6 different demographic categories: (1) 
men from all races, (2) women from all races, (3) white men, (4) white women, (5) black 
men and (6) black women.
Results suggest that the NPV of a master’s degree for all 6 categories is positive.
It is socially advantageous for both men and women for all categories to pursue a 
master’s degree. In racial comparisons, a notable pattern of NPV has emerged. 
Specifically, in their respective categories, white men and women have the highest NPV 
for a master’s degree. These categories are followed by men and women from any race.
(Of course, in most cases, “from any race” is a statistical construct.) Black men have the 
lowest NPVs for the male categories. Black women have the lowest NPVs for women.
The NPV of a Ph.D. for women from any category is positive, while it is negative 
for men. It is not advantageous from a social perspective for men to pursue a Ph.D. In 
women’s categories, black women have the highest NPV (most positive), while in men’s 
categories, blacks have the lowest NPV (most negative). In the categories of women, the 
NPV of whites is higher than NPV of any race and lower than NPV of blacks.
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I. INTRODUCTION
Higher education generally is associated with a higher earning capacity. It is a 
common belief that a person with more education earns more money than a person with 
less education, other things being the same. Statistical data confirm this common belief. 
However, pursuing more education imposes costs (e.g., fees and foregone earnings). The 
NPV of additional education determines whether more education is advantageous, 
considering both benefits and costs, after taking into account the time value of money.
This study establishes the NPVs of both master’s degree and a Ph.D. degree for 
six different demographic categories. This study ascertains whether it is advantageous 
from a societal perspective to pursue a master’s degree once one already has a bachelor’s 
degree or to pursue a Ph.D. after one already has a master’s degree. My cost/benefit 
analysis determines whether social benefits exceed the social costs of these programs. 
This study also discerns the role of gender and race in determining returns to higher 
education. This study calculates the NPVs for 6 different categories: (1) men from all 
races, (2) women from all races, (3) white men, (4) white women, (5) black men and (6) 
black women.
For many decades, various researchers calculated the returns to education. 
Education was considered an investment at least since the 1960s when Bowman first 
observed a "human investment revolution in economic thought" (Bowman 1966).
Schultz was first one to consider “ expenditures on education” as an investment (Schultz
1960). Gary Becker concurred with Schultz’s view and furthermore determined the rate 
of return on education. (Becker, 1960) After Schultz and Becker, other researchers 
estimated either social and/or private rates of return to education. Psacharopoulos 
estimated returns to education for most countries in the world. His study recorded the 
highest returns for low-income and middle-income countries (Psacharopoulos, 2004). A 
wide range of estimates of returns to education can be found in the literature.
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II. LITERATURE REVIEW
Education was not recognized as an “investment in human capital” until 
approximately the 1960’s, when researchers started viewing “expenditure on education” 
as an investment that could bring future monetary benefits. In his 1966 study, Bowman 
referred to this approach as a "human investment revolution in economic thought" 
(Bowman 1966).
In 1960, Schultz proposed to treat education as an investment in a human being. 
He also took into account foregone earnings while evaluating the return to investment in 
education (Schultz, 1960).
Gary Becker performed early research on the subject. He tried to determine the 
private internal rate of return on education resulting from investing in a college education 
(Becker, 1960). In 1992, he won the Nobel Prize in economics. He pioneered the concept 
of human capital. In his book, Human Capital, Becker stated that students are highly 
influenced by the rate of return on education when deciding whether to pursue more 
education (Becker, 1965). He observed that the fraction of high school graduates who go 
to college increases and decreases in accordance with rise and fall in rate of return to 
education. He provided an example of a fall in the fraction of white high school graduates 
who started college from 51 percent in 1970 to 46 percent in 1975 when the benefits of a 
college degree fell (Becker, 1965).
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At about the same time, researchers started to analyze the racial differences in 
returns to education. Most researchers concluded that non-whites have lower returns to 
schooling than whites. Anderson tried to analyze racial difference in his article,
“Regional and Racial Differences in Relations between Income and Education” in 1955 
(Anderson, 1955). However, later Bowman noticed that Anderson did not include costs to 
schooling in his analysis (Bowman 1966). In his more advanced analysis, Becker 
included racial differences and demonstrated that the rate of returns for non-white males 
is about 2 percentage points lower than for white males (Becker, 1960). In the study 
conducted by Bowman in 1965, he established that income increased more when 
additional education was obtained for whites than for non-whites (Bowman, 1965).
Along with Becker and Bowman, other researchers confirmed that racial 
differences exist in returns to schooling. In his research, Landes demonstrated that the 
return to schooling for non-whites was approximately 20 percent of the return to 
schooling for whites (Landes, 1968). After deriving internal rates of return on education 
Hanoch concluded that, “ .... internal rates of return for non-whites are generally low.. . . ” 
(Hanoch, 1967). Welch proved that school attendance yields smaller returns for non­
whites than for whites. According to Welch, “.. ..for non-whites, school attendance 
increases income at a rate which is only 28 percent of the corresponding increase for 
whites” (Welch, 1967).
Many researchers noticed that women have lower returns to schooling than men. 
On the basis of their calculations, Ferber and Lowry concluded that education is 
considerably more rewarding for men than for women (Ferber and Lowry, 1976). While 
commenting on Ferber and Lowry’s study, Snyder and Hudis found substantial
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differences between returns to education for men and for women (Snyder and Hudis, 
1979). Using a sample of highly educated professional employees, Malkiel and Malkiel 
estimated the rate of returns to schooling of 8.1 percent for men and 6.6 percent for 
women. They also found out that this difference was significant at the 0.05 level 
(Malkiel and Malkiel, 1973).
In their study, Psacharopoulos and Patrinos determined that private returns are 
higher than ‘social’ returns (Psacharopoulos and Patrinos, 2004). Interestingly, their 
study attributed the highest returns in low-income and middle-income countries and the 
lowest average returns to schooling for the non-OECD European, Middle Eastern and 
North African group of countries (Psacharopoulos and Patrinos, 2004).
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THEORETICAL MODEL 
Choices
Cost/benefit analysis (CB A) helps in decision-making by deciding whether to 
accept or reject a specific project from a social perspective. In this study, CBA 
determines whether more education (master’s degree once one has a bachelor’s degree 
and/or a Ph.D. once one has a master’s) is socially desirable. CBA uses either the NPV 
method or the internal rate of return method.
(i) Net Present Value (NPV): A key concept in Cost-Benefit Analysis is net present 
value. In this method, the researchers discount future benefits and costs to calculate 
present values of benefits and costs. The present values of all future benefits are added to 
obtain present value of benefits. Likewise, the present values of all future costs are added 
together to obtain present value of costs. Net present value equals the present value of 
benefits minus the present value of costs
If net present value is positive, it is socially desirable to proceed with the project. 
If NPV is negative, it is socially advantageous not to proceed with the project. In their 
book Cost-Benefit Analysis: Concepts and Practice, Boardman, et al have described this 
method in detail.
III. METHODOLOGY
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(ii) Internal Rate of Return (IRR): ERR is the interest rate at which NPV is equal to zero. 
At this point, present value of benefits is equal to present value of costs. The following 
rule is applied.
If irr > social discount rate, then the project is socially desirable;
If irr = social discount rate, then society is indifferent,
If irr < social discount rate, then the project is not socially desirable.
A number of problems can arise when the irr approach is used. There can be more 
than one internal rate of return, they can be imaginary (take form of a + bi, where i is the 
square root of -1) and the irr approach poses special difficulties when choosing among 
alternative projects. For this reason, I have performed the calculations using the net 
present values decision rule.
Scope
This study evaluates higher education, in particular, a master’s degree and Ph.D. 
degree from a social perspective. The present value of earnings for a bachelor’s degree is 
the foregone earning for the NPV calculations of a master’s degree. The net present value 
of a master’s degree equals the present value of earnings (gross of tax) for a master’s 
degree minus the present value of earnings (gross of tax) for a bachelor’s degree 
(foregone earnings) minus the present value of tuition, fees and subsidy associated with 
obtaining a master’s degree. The present value of earnings for a master’s degree is the 
foregone earning for the NPV calculations of a Ph.D. degree. The net present value of a 
Ph.D. degree is equal to the present value of earnings (gross of tax) for a Ph.D. degree 
minus the present value earnings (gross of tax) for a master’s degree (foregone earnings)
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minus the present value of tuition, fees and subsidy associated with obtaining a Ph.D. 
degree.
Data
Mean Earnings: The source of the earnings data is “Annual Demographic 
Survey”, March 2002 Supplement. The Annual Demographic Survey is a part of Current 
Population Survey (CPS). The U.S. Census Bureau and the U.S. Bureau of Labor 
Statistics (BLS) jointly sponsor the CPS. This data source provides breakdowns by 
gender and race. The sample consists of approximately 56,000 housing units from 792 
sample areas. The CPS is designed to measure demographic and labor force 
characteristics of the civilian non-institutional population (CPS- Design and 
Methodology, 2002). Educational degrees considered are not discipline specific.
Consumer Price Index: For adjusting the 2002 earnings to 2005 dollars, the 
Consumer Price Index is used. The U.S. Department of Labor, Bureau of Labor Statistics 
publishes the CPI. It helps to determine changes in prices of goods and services typically 
purchased by urban families over time. The Bureau of Labor Statistics publishes CPIs for 
two population groups: (1) the CPI for Urban Wage Earners and Clerical Workers (CPI- 
W), which comprises approximately 32 percent of the total population and is a subset of 
CPI-U and (2) the CPI for All Urban Consumers (CPI-U) which covers approximately 87 
percent of the total population and include in addition to wage earners and clerical worker 
households, groups such as professional, managerial, and technical workers and the self- 
employed. This study uses CPI-U as it is a broader measure than CPI-W. Find the CPI for 
the month of January (1999 to 2005) in the Appendix under Table E.
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Work-Life Expectancies: Work-life expectancies of both men and women are 
obtained from “A Markov Process Model of Work-Life Expectancies by Educational 
Attainment Based on Labor Market Activity in 1997-98” by James Ciecka, Thomas 
Donley and Jerry Goldman. Work-life expectancies data can be found in the Appendix 
under Tables C and D. Work-life expectancy adjusts downward for the probability of 
premature mortality and for the probability of being out of the work-force.
Fees and subsidies: The Ohio Board of Regents, located in Columbus, Ohio, 
provides data for fees and subsidies for both degree programs. This data is included in 
the Appendix under Table F.
Benefits
Additional education creates numerous benefits. The Organization for Economic 
Co-operation and Development (OECD) conducts several studies on education. OECD 
Economic Study No. 34 conducted by Sveinbjbm Blondal, Simon Field and Nathalie 
Girouard lists increased earnings, wage premium by age, lower unemployment risks and 
greater working life as some of the most important benefits deriving from higher 
education (Sveinbjbm Blondal, Simon Field and Nathalie Girouard, 2002). These 
benefits, along with others, are discussed in detail below.
(1) Increase in Earnings: Higher education generally is associated with greater 
earnings. This association is confirmed by the research conducted by the OECD. 
Sveinbjbm Blondal, Simon Field and Nathalie Girouard determined that upper-secondary 
education is associated with a significant wage premium over lower-secondary education, 
especially in the United States and Canada. They define lower secondary as equivalent to 
not having a high school diploma, upper-secondary as equivalent to having a high school
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diploma, and tertiary education as equivalent to having a college degree. Figure 1 shows 
the deviation of wages at the lower secondary and the tertiary levels from mean earnings 
at the upper secondary level. The positive correlation between earnings and education is 
evident in the figure.
Figure 1. Relative earnings of full-time workers by gender and level of educational
attainment, 1999/2000 
Per cent deviation from mean earnings at the upper secondary level
FL'J Lower secondary f l
Percent 
120 .
Percent 
. 120
-1
I j j | | i ran y
,1 , I 1 1 1 ..........  1 131_______ J____  _L
USA FRA UK N1D ITA CAN GER JPN
100 100
Note: Countries are ranked in descending order in terms of the tertiary earnings progression. W age premia are not 
standardised for different age and seniority compositions of educational groups across countries.
1. 1997.
2. Annual post-tax earnings.
3. 1998.
Source National statistical institutes. See Appendix.
Source: Investment in human capital through Upper-secondary and Tertiary
education, OECD Economic Studies No. 34, 2002/1
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(2) Wage premium by age: It is apparent that additional education increases 
wages when one enters the work force. The authors indicated above also note that the 
wage premium associated with additional education increases as more and more time is 
spent in the job market (Sveinbjom Blondal, Simon Field and Nathalie Girouard, 2002).
Figure 2. The Structure of Earnings by Age and Gender
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(3) Lower Unemployment risks: This OECD study reports that higher education 
lowers the risk of unemployment. Figure 3 depicts that, for most of the countries, 
unemployment rates for people having tertiary education are lower than unemployment 
rates for people having upper secondary and lower secondary education. For both men 
and women in the United States, unemployment rates are lower for upper secondary 
educated people than lower secondary educated people. They are even lower for tertiary 
educated individuals. According to the authors, the reduction in risk is particularly large 
for those investing in upper-secondary education, whereas the gap in unemployment rates 
between upper-secondary and tertiary workers is comparatively small. (Sveinbjom 
Blondal, Simon Field and Nathalie Girouard, 2002) (Refer to Figure 3).
(4) Greater working life: The same OECD report informs that highly educated 
people are more likely to participate in the labor market, and their active working life is 
generally longer than that for those with lower educational attainment (Sveinbjom 
Blondal, Simon Field and Nathalie Girouard, 2002). Figure 4 indicates that both men and 
women in the U.S. along with men and women in many other countries participate in the 
labor market at greater rates if they are more educated. The authors also discovered that 
the participation rate for male graduates with tertiary education is markedly higher than 
that for upper secondary graduates (Sveinbjom Blondal, Simon Field and Nathalie 
Girouard, 2002).
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Figure 3. Unemployment by level of Educational Attainment, Gender and Age, 1999
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(5) Health Benefits: Education is positively correlated with health. Peter 
Muennig’s finds that there is a negative correlation between mortality and education. 
According to his literature review, the risk of premature death is 2 to 4 times greater for 
those who have completed one year of primary school education as compared to doctoral 
graduates in the US when race, marital status, income and risky health behaviors are held 
constant. (Muennig, Peter and Marianne Fahs 2001)
Costs
Along with these benefits, education imposes costs. The primary costs of 
education from a social perspective are tuition, fees, state subsidies, cost of books and 
foregone earnings. Both master’s and Ph.D. degrees require a student to invest additional 
years of life in school, thereby temporarily removing that person from the labor force.
(1) Tuition, Fees and State Subsidies: If a person pursues additional education, a 
portion of the cost is represented by tuition and fees. For a master’s degree, tuition and 
fees are generally incurred for 2 to 3 years. For a Ph.D., tuition and fees are generally 
incurred for an even longer period of time. The Government also may subsidize the cost 
of education. Subsidies are a cost from the social perspective, although not from the 
private perspective, because they represent a portion of the costs (that have alternative 
uses) needed to educate a person. Technically, cost of books should be included in the 
study. However, this study does not include it as; the cost of books varies widely 
according to the specialization of a student.
(2) Foregone Earnings: If a person pursues more education, he sacrifices earnings 
while he is in school. In a well-functioning labor market, society loses goods and services 
equal (at the margin) to those sacrificed earnings.
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(3) Psychological Costs: Attaining additional education may entail psychological 
costs involving tension, test pressure and uncertainty. Against these costs, however, are 
psychological benefits that may accrue from additional education.
EMPIRICAL MODEL
Some of the benefits and costs enumerated above are difficult to measure in 
monetary terms. We cannot measure, for example, psychological benefits and costs. In 
this study, the only benefit considered is increased earning associated with higher 
education. The benefit for calculating NPV of a master’s degree is the present value of 
earnings associated with a master’s degree. Similarly, for calculating NPV of a Ph.D. 
degree, earnings associated with a Ph.D. degree are considered as a benefit. The costs 
considered are (1) foregone earnings, (2) tuition and fees and (3) state subsidies. The 
present value of earnings associated with a bachelor’s degree is the value of foregone 
earnings for calculating NPV of a master’s degree. Similarly, the present value of 
earnings associated with a master’s degree is used as the value of foregone earnings for 
calculating NPV of a Ph.D. degree.
Model
Net present value is equal to present value of benefits minus present value of costs. 
In mathematical notation,
NPV = PVB -  PVC
PVB= X  B i / C l + r y
1=1
P V c = f ]  Q /  (1 + r ) ‘
1=1
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Where,
Bi = benefit in year i,
Q  = cost in year i, 
r = social discount rate,
N = the maximum number of years on which benefits or costs would accrue.
The calculations are performed separately for the demographic groups discussed above.
The procedure for all 6 categories is the same. For calculating NPV of a master’s 
degree, we first calculate the present value of earnings associated with a master’s degree 
and then subtract the present value of earnings associated with a bachelor’s degree and 
the present value of tuition, fees and subsidy. During those years, in which the person is 
working towards the master’s degree, earnings associated with the master’s degree are 
zero. For calculating NPV of a Ph.D. degree, we first calculate the present value of 
earnings associated with a Ph.D. degree and then subtract the present value of earnings 
associated with a master’s degree and the present value of tuition, fees and subsidy 
associated with the Ph.D. During those years, in which the person is working towards the 
Ph.D. degree, earnings associated with the Ph.D. degree are zero. The results are 
displayed in spreadsheets denoted by Tables l.A to 12.C.
The Calculation of Cumulative Present Value of a Degree Program 
Age Cohorts (1st Column): Age cohorts are kept similar to the earnings data 
(Annual Demographic Survey, March 2002 Supplement) for simplicity of calculations. 
Based upon data published by the National Center for Education statistics (NCES), in it’s 
report “Baccalaureate and Beyond: A Descriptive Summary of 1999-2000 Bachelor’s 
Degree Recipients, 1 Year Later — With an Analysis of Time to Degree", it is assumed
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that individuals completing a bachelors degree enter the labor market at age 22 (refer to 
Table A in Appendix). Similarly, it is assumed that individuals completing a master’s 
degree enter the work force at age 24.5, and individual completing a Ph.D. enter the work 
force at age 29.5 (refer to Table B).
Earnings are projected to “work-life expectancy” which as indicated above, takes 
into account the likelihood of premature mortality and the likelihood of being out of the 
labor force. Work-life expectancies for both men and women are derived from “A 
Markov Process Model of Work-Life Expectancies by Educational Attainment Based on 
Labor Market Activity in 1997-98” by James Ciecka, Thomas Donley, and Jerry 
Goldman. Work-life expectancies vary depending upon gender and level of education. 
Table C in the Appendix is used for calculating work-life expectancies of men and Table- 
D is used for calculating work-life expectancies of women.
Earnings (2nd Column): The figures in the second column of each spreadsheet 
(except spreadsheets showing tuition and subsidies i.e. Tables 13.A. and 13.B.) indicate 
earnings from the Annual Demographic Survey, March 2002 Supplement.
Adjusted Earnings for 2005$ (3rd Column): The figures in the third column of 
each spreadsheet (except Tables 13.A and 13.B) indicate earnings adjusted to 2005 
dollars using the Consumer Price Index.
Number of Years (4th Column): The figures in the fourth column of each 
spreadsheet (except Tables 13.A and 13.B) indicate the difference between the lower 
limit and the upper limit of the corresponding age cohort shown in the first column.
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Total Adjusted Earnings (5th Column): The figures in the fifth column of each 
spreadsheet (except Tables 13.A and 13.B) represent the product of the figures in the 
previous two columns.
Years into Future (6th column): The figures in the sixth column of each 
spreadsheet (except Tables 13.A and 13.B) represent the number of years into the future 
which is calculated by computing the average age in an age cohort and subtracting the 
age at which one would begin to work if the higher level of education were not pursued. 
The reason behind computing average age is the structure of the data. The data is 
provided in the age cohorts. This leads towards calculating average age instead of using 
other methods like median age.
Growth Rate (7th Column): The figures in the seventh column of each spreadsheet 
(except Tables 13.A and 13.B) are equal to 1.0075 (representing a real growth rate of 
0.75%) raised to the power found in the “Years into Future” column.
Future Earnings (8th Column): The figures in the eighth column of each 
spreadsheet (except Tables 13.A and 13.B) represent the product of the figures in the 5th 
and the 7th columns.
Discount Factor (9th Column): The figures in the ninth column of each 
spreadsheet (except Tables 13.A and 13.B) represent the discount factor that is equal to 
(1/1.025) -  reflecting a real discount rate of 2.5% raised to the power found in the “Years 
into Future” column.
Present Value (10th Column): The figures in the tenth column of each spreadsheet 
(except Tables 13.A and 13.B) represent present value which is obtained by multiplying 
“Future Earnings” by the appropriate “Discount Factor”.
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Cumulative Present Value (11th Column): The figures in the eleventh column of 
each spreadsheet (except Tables 13.A and 13.B) represent a running total of the figures in 
the present value column.
Fringe benefits are calculated to be 25% of earnings based on a study entitled
F.mplovee Benefits, published by the US Chamber of Commerce. Compensation is the 
sum of cumulative present value of earnings and fringe benefits.
Calculations for Cumulative Present Value of Tuition Fees and State Subsidies
The calculations of cumulative present value can be found on the spreadsheets 
labeled Table-13.A for a master’s degree and Table-13.B for a Ph.D.
Number of Years in Degree Program: As discussed above, the average number of 
years to complete a master’s degree is 2.5, and the average number of years to complete a 
Ph.D. is 5 years.
Tuition per Year: The column entitled Tuition represents annualized full time 
graduate fees for 2004-2005 at Wright State University. This data can be found in the 
Appendix under Table-F and its source is the Ohio Board of Regents.
Subsidy: The column entitled Subsidy represents state subsidy per full-time 
equivalent (FTE) student for Wright State University. The source of this data is the Ohio 
Board of Regents specifically for the year 2005.
Total Cost: The column entitled Total Cost represents the sum of previous two 
columns.
Discount Factor: The column entitled Discount Factor is calculated using a real 
discount rate of 2.5%.
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Present Value: The column entitled Present Value is the product of the figures in 
the previous two columns and the results are cumulated in the last column.
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Tables l.A to 13.B in the Appendix calculate the NPV for a master’s degree and a 
Ph.D. degree. The following tables summarize the results. The NPV of a master’s 
degree is positive for all 6 demographic categories. However, the NPV of a Ph.D. degree 
is negative for men. For a master’s degree, white men have the highest NPV and black 
women have the lowest NPV. Whereas, for a Ph.D. degree, black women have the 
highest NPV and black men have the lowest NPV.
IV. RESULTS
NPV of a Master’s Degree
Men Women
All Races $365,295.47 $223,590.50
White $385,790.90 $239,201.16
Black $229,339.46 $105,704.93
NPV of a Ph.D. Degree
Men Women
All Races -$75,147.82 $33,788.09
White -$54,879.91 $36,051.05
Black -$126,241.16 $298,710.87
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EXPLANATION
NPV of a master’s Degree: The NPV of all 6 demographic categories is positive 
for a master’s degree as shown in Figure 1.1. The present value of social benefits is 
higher than the present value of social costs, where social costs include foregone earnings 
as well as tuitions, fees and subsidies. These results imply that it is advantageous to 
society to pursue a master’s degree once one has obtained a bachelor’s degree. However, 
it is important to remember that these results are averages, and results in specific cases 
can be different. The underlying assumption of this analysis is that more education 
imparts more skills which make a person more productive in the work force, leading to 
higher earnings. If additional education is correlated with higher earnings principally 
through a screening effect, the policy implications can be different.
Figure 1.1 Master's NPV
$400,000.00 
$300,000.00 
$200,000.00 
$100,000.00 
$0.00
All White Black 
Races
The results indicate that although positive in all cases, the NPV of obtaining a master’s 
degree is greater for men than for women Also, the NPV is greater for whites than for 
blacks.
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The NPV for a Ph.D. degree, as shown in Figure 1.2, is marginally positive for 
white women (NPV = $36,051.05) and much higher for black women (NPV = 
$298,710.87).
Figure 1.2 PH.D. NPV
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Races
Such investment is therefore advantageous from a social perspective, subject to 
the caveat described above.
For men however, the NPV of obtaining a Ph.D. is negative for whites and for 
blacks. There is not much earnings differential between a master’s and Ph.D. for males of
26
either race. The NPV of a Ph.D. is negative for both white and black men because of a 
significant opportunity cost.
The NPV of a Ph.D. for black women is high not only because earnings are 
consistently higher with a Ph.D. than with a master’s but also because the opportunity 
cost in terms of foregone earnings while in school is relatively low.
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V. CONCLUSION
The results suggest that the NPV from a societal perspective is positive for all 
demographic groups for a master’s degree. For a Ph.D., however, the NPV is positive for 
females but negative for males.
Obtaining higher education is not compulsory. The individual decides whether it 
is in his or her best interest to pursue additional education. In most cases, the individual’s 
decision-making calculus takes into account private benefits and costs, not social benefits 
and costs. Private benefits can deviate from social benefits for several reasons, one of 
which is tax considerations. Private costs can deviate from social costs for several 
reasons, one of which is the government subsidy to education. There is no reason to 
believe, a priori, that decisions made from a private perspective are always consistent 
with decisions made from a social perspective unless government policy with regard to 
taxes, subsidies and other factors are fine-tuned to create a convergence between private 
interests and social interests.
The assumption underlying an analysis such as the one conducted in this study is 
that those individuals who elect to obtain additional education are not inherently different 
than those who do not chose to obtain additional education. If those who elect to obtain 
additional education are more ambitious or possess more cognitive skills than those who 
opt for less education, a portion of the earnings differential between a lower level of 
education and a higher level of education is not attributable to education itself. If this is
28
the case, the returns to schooling are overestimated. It is important to view these results 
in this context.
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Table A: Percentage distribution of 1999-2000 bachelor’s degree recipients according to 
age when received bachelor’s degree, by selected student and institution characteristics
Age rebaa rewved bdidcr1; depw
s m t e ia d in f ls ^
22 tx
_ _ X 5 « B L 23-24 25*29 30-39
40
CfOfttf
292 m 92 7,5
Geufer
Mile 458 245 110 39 5.8
Fcni* 51 7 1X6 33.3 94 5,7
KACE-^Bidty
521 m 124 89 7,3
Blidi Afijtaa jliod£UL aaa-HUjMaac J6.-4 233 31.1 L3.B 133
HkpaiKcrLamc 3Z2 m 22-2 8.4 6.1
Asm 45 5 223 396 58 1.8
ArMnrm [udunAkiki M i l 19 4 31.6 391 IBuO 11-9
l&tive H*A*tsa&fad& libnder 316 20.5 27.6 1X1 12
Qtaern«f 45 7 155 201 IL4 3.3
Mot* Amu on# 568 181 31-1 8.4 5,6
Dwbthryrm
Dctsw t  Isrvre i  debility 498 291 133 9,4 7.2
Hi* at dtMAOiar m 14 .4 34.4 14.9 2Q.5
Perns' edactraial xnm m r
Lki fiwi higli school 176 153 383 1X3 11.9
Hi^stbMlareq^vsJeacv 346 213 363 143 13.8
Socne pttcecoodiry e k n w 566 19.7 13i 101 6.1
BKMor<6«ptt 588 195 32.4 62 3,2
M am i  dign* « iquiwleH 136 193 99 49 11
Dccimlp'ofesskBBl degree 'U 13.5 8.0 3.2 2.2
Q im t nmrrtkl sts&u
Srcfr maniftd. 418 2 0 303 33 1.2
Mimed 271 183 398 182 363
Sipcafid 28 153 250 261 30.5
15 7.4 209 140 35.2
Wdmed x I t t t
Cvirtnc airnbtr of dri Mfctu
Nme 516 218 12.4 4.4 3.9
0 « 18 7 22 7 25:2 171 36,4
Two 43 6.4 392 42-2 27,9
Tl3r©««aidfe 33 33 397 387 34.7
Source: NCES report13 namely, "Baccalaureate and Beyond: A Descriptive Summary of 
1999-2000 Bachelor’s Degree Recipients, 1 Year Later — With an Analysis of Time to 
Degree"
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Table-B: Statistical Profile of Persons receiving Doctor’s Degrees, by Field of Study and 
Selected Characteristics
Item All fields
1 2
Doctor’s degrees conferred (number)
Sex (percent)
Men ..... ................................... ....................
Women ......... .............................................
Racial/ethnic group (percent)2
White, non-Hispanic ................................ ...
Black, non-Hispanic.... ...............................
Hispanic...... ...............................................
Asian3 .............. .................................... ......
American Indian/Alaska Native ..................
Citizenship (percent)
United States .............................................
Non-U.S., permanent visa........ .................
Non-U.S., temporary visa ................. .........
Unknown............. .............................. .........
Median age at doctorate (years)
Percent with bachelor’s degree in
same field as doctorate...... .......................
Median time lapse from bachelor's 
to doctorate (years)
Total tim e............................................ .......
Registered time ..........................................
40,744
56.0
44.0
81.0 
6.2
4.5 
7.7 
0.5
66.0
4.5
24.0
5.5
33.3
53.3
10.0
7.5
Source: NCES digest of Education Statistics 2003
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Source: A Markov Process Model of Work-Life Expectancies by Educational Attainment 
Based on Labor Market Activity in 1997-98, Journal of Legal Economics, Vol. 9, No.3, 
winter 1999-00
Years of Work Life for Men with at Least a College Degree (Group 7)
Table-C: Years of Work Life for Men with at Least a College Degree
Age All Men Active Inactive
with at Least Men Men
a College 
Degree
21 39.73 40.24 37.70
22 39.03 39.47 37.76
23 38.33 38.66 37.06
24 37.59 37.87 36.35
25 36.82 37.02 35.69
26 36.02 36.17 34.96
27 35.19 35.30 34.10
28 34.34 34.43 33.22
29 33.47 33.55 32.35
30 32.60 32.66 31.47
31 31.72 31.77 30.53
32 30.83 30.87 29.55
33 29.94 29.98 28.59
34 29.05 29.08 27.63
35 28.16 28.18 26.67
36 27.26 27.28 25.75
37 26.37 26.39 24.82
38 25.47 25.49 23.84
39 24.58 24.59 22.75
40 23.68 23.69 21.73
41 22.79 22.80 20.79
42 21.89 21.91 19.86
43 21.00 21.02 18.94
44 20.11 20.12 17.96
45 19.22 19.24 16.94
46 18.33 18.35 15.93
47 17.44 17.47 14.96
48 16.56 16.60 14.07
49 15.68 15.73 13.16
50 14.81 14.87 12.20
51 13.94 14.02 11.16
52 13.09 13.19 10.09
70
Age
53
54
55
56
57
58
59
60
61
62
63
64
65
All Men Active Inactive
with at Least Men Men
a College 
Degree
12.23 12.37 9.12
11.39 11.56 8.22
10.56 10.78 7.38
9.74 10.01 6.55
8.94 9.28 5.75
8.16 8.59 4.98
7.41 7.94 4.28
6.68 7.33 3.68
5.99 6.77 3.18
5.34 6.28 2.76
4.74 5.84 2.41
4.19 5.44 2.09
3.69 5.06 1.81
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Table-D: Years of Work Life for Women with at Least a College Degree
Source: A Markov Process Model of Work-Life Expectancies by Educational Attainment 
Based on Labor Market Activity in 1997-98, Journal of Legal Economics, Vol. 9, No.3, 
winter 1999-00
Years of Work Life for Women with at Least a College Degree (Group 14)
Age All women Active Inactive 
with at Least women women 
a College 
Degree
21 34.94 35.48 33.89
22 34.33 34.80 33.65
23 33.70 34.08 32.82
24 32.97 33.34 31.40
25 32.18 32.56 30.60
26 31.40 31.82 29.69
27 30.61 31.06 28.65
28 29.82 30.30 27.63
29 29.02 29.53 26.72
30 28.23 28.77 25.89
31 27.44 28.00 25.07
32 26.66 27.25 24.21
33 25.88 26.50 23.35
34 25.11 25.75 22.56
35 24.34 24.99 21.83
36 23.58 24.24 21.10
37 22.82 23.48 20.34
38 22.07 22.72 19.50
39 21.30 21.96 18.62
40 20.53 21.18 17.76
41 19.75 20.69 16.91
42 18.97 19.60 16.04
43 18.18 18.80 15.12
44 17.39 17.99 14.19
45 16.58 17.18 13.30
46 15.78 16.36 12.44
47 14.97 15.54 11.64
48 14.16 14.72 10.84
49 13.35 13.91 10.01
50 12.54 13.11 9.18
51 11.74 12.32 8.36
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Age
52
53
54
55
56
57
58
59
60
61
62
63
64
65
All women Active Inactive
with at Least women women
a College 
Degree
10.94 11.54 7.58
10.15 10.79 6.80
9.37 10.06 6.01
8.60 9.37 5.26
7.85 8.69 4.57
7.12 8.03 3.97
6.41 7.41 3.41
5.72 6.85 2.88
5.08 6.35 2.41
4.47 5.89 2.00
3.91 5.48 1.67
3.39 5.07 1.41
2.91 4.72 1.17
2.49 4.46 0.96
73
Table-E: Consumer Price Index - All Urban Consumers
Source: www.bls.gov, official portal for: U.S. Department of Labor, Bureau of Labor 
Statistics
Series Id: CUUROOOOSAO 
Not Seasonally Adjusted 
Area: U.S. city average
Item: All items
Base Period: 1982-84=100
Year Jan
1990 127.4
1991 134.6
1992 138.1
1993 142.6
1994 146.2
1995 150.3
1996 154.4
1997 159.1
1998 161.6
1999 164.3
2000 168.8
2001 175.1
2002 177.1
2003 181.7
2004 185.2
2005 190.7
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Table F: Annualized Full Time Undergraduate and Graduate Fees, University Main 
Campuses
cm vERsnr 
MAIN CAMPUSES
UNDERGRADUATE GRADUATE*1
IN-STATE OUT-OF-STATE IN-STATE OUT-OF-STATE
Boding Green State University (Aj $7,784 $15,092 $10,174 $17,482
Boding Green State University (B) $8,072 $15,380 $10,174 $17,482
Central State University $4,710 $10,200 $5,940 $10,224
Cleveland State University (A) $6,474 $17,910 $9,325 $26,420
Cleveland State University' |B) $6,822 $18,942 $9,325 $26,420
Kent State University' $7,504 $14,516 $7,980 $14,992
Miami University1 $19,642 $19,662 $9,270 $19,849
Ohio State University (A) $6,828 $17,415 $8,205 $20,088
Ohio State University (B| $7,446 $18,033 $8,205 $20,088
Ohio State University'|C| $7,542 $18,129 $8,205 $20,088
Ohio University (A) $7,404 $15,396 $8,670 $16,662
Ohio University |B) $7,770 $16,734 $8,670 $16,662
Shawnee State University (A) $4,842 $8,442 Not Applicable Not Applicable
Shawnee State University (B) $5,202 $8,802 Not Applicable Not Applicable
University of Akron |A| $7,147 $15,378 $6,213 $10,138
University of Akron (B) $7,510 $15,741 $6,213 $10,138
University of Cincinnati $8,379 $21,351 $9,975 $18,405
University of Toledo $7,054 $15,865 $9,396 $18,207
Wright State University (A) $6,012 $12,027 $8,112 $14,127
Wright State University (B) $6,246 $12,261 $8,343 $14,358
Wright State University' (C) $6,477 $12,492 $8,652 $14,667
Youngstown State University $5,884 $11,092 $7,237 $12,781
Source: Ohio Board of Regents, Columbus ( www.regents.state.oh.us)
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